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Abstract
Introduction. Keratocystic odontogenic tumor (KCOT) is de-
fined as a benign cystic neoplasm of the jaws of odontogenic
origin with a high rate of recurrence. The most lesions occur in
the posterior part of the mandible. Treatment of KCOT re-
mains controversial, but the goals of treatment should involve
eliminating the potential for recurrence while minimizing surgi-
cal morbidity. However, another significant therapeutic prob-
lem related to the management of KCOT is an adequate and
early reconstruction of the existing jaw defect, as well as appro-
priate aesthetic and functional rehabilitation of a patient, espe-
cially in cases of a very large destruction of the jaws bone. Case
report. We presented a 65-year-old female patient with very
large KCOT of the mandible. Orthopantomographic radiogra-
phy showed a very large elliptical multilocular radiolucency, lo-
cated on the right side of the mandible body and the ascending
ramus of the mandible, with radiographic evidence of cortical
perforation at the anterior border of the mandibular ramus and
the superior border of the alveolar part of the mandible. The
surgical treatment included two phases. In the first phase, the
tumor was removed by enucleation and additional use of Car-
noy solution, performing peripheral ostectomy and excision of
the affected overlying mucosa, while in the second phase, re-
storative surgery of the existing mandibular defect was per-
formed 6 months later. Postoperatively, we did not register any
of postoperative complications, nor recurrence within 2 years
of the follow-up. Conclusion. Adequate and early reconstruc-
tion of the existing jaw defect and appropriate aesthetic and
functional rehabilitation of the patient should be the primary
goal in the treatment of KCOT, having in mind the need for a
long-term post-surgical follow-up.
Key words:
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Apstrakt
Uvod. Keratocistiÿni odontogeni tumor (KCOT) definisan
je kao benigna cistiÿna neoplazma viliÿnih kostiju odonto-
genog porekla, sa visokom stopom recidiva. Najveýi broj le-
zija obuhvata boÿne delove mandibule. Leÿenje KCOT je
kontroverzno, ali ciljevi leÿenja treba da obuhvate eliminisa-
nje potenecijala za pojavu recidiva, kao i smanjenje pojave
hirurških komplikacija. MeĀutim, drugi znaÿajan terapijski
problem u leÿenju KCOT jeste adekvatna i što ranija rekon-
strukcija postojeýeg viliÿnog defekta, kao i odgovarajuýa
estetska i funkcionalna rehabilitacija ovih bolesnika, naro-
ÿito u sluÿajevima velikih destrukcija viliÿnih kostiju. Prikaz
bolesnika. U radu je prikazana 65-godišnja žena sa veoma
velikim KCOT mandibule. Na ortopantomografskoj radio-
grafiji uoÿeno je elipsasto multilokularno rasvetljenje lokali-
zovano na desnoj strani tela mandibule i susednog dela ra-
musa donje vilice sa radiografski evidentnim postojanjem
kortikalne perforacije prednje ivice ramusa i gornje ivice al-
veolarnog dela mandibule. Operativni zahvat izveden je u
dve faze. U prvoj fazi, tumor je uklonjen enukleacijom uz
upotrebu Karnojevog rastvora i perifernom osteotomijom,
sa ekscizijom okolno zahvaýene sluzokože. U drugoj fazi,
šest meseci kasnije, rekonstruiran je postojeýi defekt donje
vilice. Postoperativno, nije registrovana nikakva komplika-
cija niti pojava recidiva dve godine nakon intervencije. Zak-
ljuÿak. Adekvatna i rana rekonstrukcija postojeýeg viliÿnog
defekta i odgovarajuýa estetska i funkcionalna rehabilitacija
ovih bolesnika treba da bude primaran cilj leÿenja KCOT.
TakoĀe, potrebno je sistematsko i dugotrajno postoperativ-
no praýenje bolesnika.
Kljuÿne reÿi:
ciste, odontogene; hirurgija, oralna, procedure; recidiv;
hirurgija, rekonstruktivna, procedure; mandibula;
leÿenje, ishod.
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Introduction
Keratocystic odontogenic tumor (KCOT) is defined as a
benign cystic neoplasm of the jaws of odontogenic origin 
1.
Histological features are characterized by the presence of a
thin band-like parakeratinized stratified squamous epithe-
lium 
2, 3. The most lesions occur in the posterior part of the
mandible 
4.
Clinically, KCOT is one of the most aggressive behav-
ior lesions, with the potential of rapid growth, and tendency
for local intraosseal destruction, penetration to adjacent soft
tissue and with a high rate of recurrence 
5. Treatment of
KCOT remains controversial, but the goals of treatment
should involve eliminating the potential for recurrence while
also minimizing the surgical morbidity 
6.
Certainly, the most important therapeutic problem in
dealing with KCOT is the risk of its recurrence, as well as
the choice and radicalism of surgical procedure to minimize
possibility of recurrence 
7–9.
However, treatment of these lesions has another major
therapeutic problem, which is the choice of adequate recon-
struction of the existing jaw defect after initial surgical
treatment, and appropriate aesthetic and functional rehabili-
tation of the patient, especially in cases of a very large de-
struction of the jaws, with the aim that patients early regain
functioning.
The purpose of this report was to present a patient with
a very large KCOT of the mandible, which was removed by
enucleation with the additional use of Carnoy solution, as
well as peripheral ostectomy and excision of the affected
overlying mucosa in the first phase, and restorative surgery
of the mandibular defect in the second phase, followed-up
postoperatively for 2 years.
Case report
A 65 year-old female patient was admitted to the De-
partment of Oral Surgery, Military Medical Academy
(MMA), Belgrade, because of expansion of the buccal cortex
of the mandible body on the right side, as well as a large
perimandibular soft tissue swelling. The patient had no other
clinical symptoms. Orthopantomographic radiography
showed a large elliptical multilocular radiolucency, located
in the right side of the mandible body and the ascending ra-
mus. Radiographic evidence of cortical perforation at the
anterior border of the mandibular ramus and the superior
border of the alveolar part of the mandible was also noted
(Figure 1).
The patient was advised for surgical treatment after bi-
opsy, because it is the adopted protocol for cases of the sus-
pected KCOT or similar lesion. Due to the existing infection
at the time of examination, antibiotic therapy was started
(amoxicilin/clavulanic acid and metronidazole, orally). Ten
days later, the patient underwent an incisional biopsy of the
lesion under local anesthesia (4% Articain chloride
TM, 3M
ESPE).
The histopathologic finding was odontogenic cyst –
keratocystic odontogenic tumor, indicating that tumor was
completely lined with squamous epithelium of parakeratotic
type, without atypia. Secondary acute inflammation in the
lumen of the lesion and partially in the epithelium was pres-
ent (Figures 2–4).
Fig. 1 – Orthopantomographic radiography at the time of
examination: a large elliptical multilocular radiolucency, lo-
cated on the right side of the mandible, with radiographic
evidence of cortical perforation (arrows).
Fig. 2 – Cystic squamous epithelium, showing atrophy and
parakeratoticinvaginations into the lumen (arrow 1):  focal
hemorrhage and fibroblastproliferation in the wall of the le-
sion (arrow 2)  (H&E, 40u).
Fig. 3 – Inflammatory components in the wall of KCOT,
mainly consisting of plasmocytes, with granulocytes to a
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Fig. 4 – Separating granulation tissue between deep epithe-
lial rete pegs at the site of ulceration (H&E, 40u).
The first surgery
Upon receipt of the histopathological findings, the patient
was advised to have the operation under general anesthesia on
the in-patient basis. At the Clinic for Maxillofacial, Oral Sur-
gery and Implantology of the MMA all the necessary labora-
tory analysis for surgery under general anesthesia were made,
and at the Institute of Pharmacy of the MMA, Carnoy solution
was prepared according to the following prescription: absolute
alcohol – 6 mL, chloroform – 3 mL, glacial acetic acid – 1 mL
and ferric chloride – 1 g.
Surgical procedure started with incision along the ante-
rior border of the right mandibular ramus, then over the al-
veolar crest to the gingival margin till the right first premolar,
including vertical relaxing incision down to the fornix in this
region. After mucoperiostal flap uplifting and separating the
masseter and medial pterygoid muscle attachments, the defect
of the anterior border of the ramus and the superior border of
the alveolar part of the mandible, about 60 mm long, was seen.
The defect was slightly widened caudally at its lateral aspect in
order to approach the lesion and the intralesional septae were
eliminated before enucleation of the tumor and application of
Carnoy’s solution. Then, the lesion was completely enucle-
ated, a defect rinsed with saline, and a sterile gauze swab pre-
soaked with Carnoy solution was placed in the lumen of the
defect, for 3 minutes, then rerinsed with saline to be able to see
dark brown colored and fixated cystic wall remnants, and eas-
ily and completely remove them. After that, a peripheral os-
tectomy in the caudal and cranial direction was performed and
the overlying attached mucosa was excised. After repeated
rinsing with saline the wound was sutured, primarily. Post-
operatively, the patient was prescribed intravenous antibiotics:
ceftriaxon 2 g u 1 daily, aminoglicoside 1 g u 1 daily  and met-
ronidazole 0.5 g u 3 daily, for the folowing seven days. The
sutures were removed after 7 days. No neurosensory deficit in
the inervation area of the inferior alveolar nerve was present,
as well as, any other postoperative complications.
The second (restorative) surgery
The restorative surgery was performed about 6 months
after the enucleation and peripheral ostectomy procedure, and
included intraoral reconstruction of the existing mandibular
defect.
The second surgery was also performed on the inpatient
basis under general anesthesia. Surgical procedure started with
the same incision as in the first surgery. The mandibular defect
was debrided of the fibrous tissue, which was taken for his-
tological examination, and ex tempore histological report on the
fibrous tissue removed from the mandibular defect and the soft
tissue removed from the surrounding mucosa before graft
placement was negative to KCOT. A heterogenous bone block
(Osteovit®, B. Braun Melsungen AG.) was placed into the
mandibular defect thereafter, and a spongious bone substitute
(Bio-Oss®, Geistlich Pharma AG, Switzerland) was added
around the bone block to fill the gaps. The intraoral wound was
closed with 4-0 silk sutures, primarily.  Postoperatively, the pa-
tient was prescribed antibiotics intravenously (ceftriaxon 2 g,
once daily and metronidazole 0.5 g, 3 times daily) for the fol-
lowing 7 days. The sutures were removed after 7 days, and the
patient was discharged without any postoperative complica-
tions.
Functional rehabilitation of the patient was completed
with a pair of classic dentures six months after the second
surgery, because the patient refused our suggestion for dental
implantation and construction of dental implants-supported
dentures.
The patient was followed up regularly, radiographically
and clinically. After a 2-year period, orthopantomographic ra-
diography confirmed a successfull and complete bone healing
of the previuos mandibular defect on the right side of mandi-
ble, without recurrence of the lesion (Figures 5 and 6).
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Discussion
KCOT is one of the most commonly encountered
odontogenic entities, thus requiring special consideration 
5.
Renewed classification of odontogenic keratocysts to the
KCOT by the World Health Organization (WHO) was based
on the well-known aggressive behavior of this lesion, its
histology and new information regarding its genetics 
4.
Clinical evidence of its aggressive behavior is supported by
reported cases penetrating the cortical bone and involving
adjacent soft tissues 
5.
Generally, treatments of these lesions are classified as
conservative or radical (aggressive), but there are several di-
lemmas and different opinions concerning the appropriate
surgical approach 
10. Kolokythas et al. 
5 suggested that the
treatment modality should be chosen on the basis of clinical
or radiographic evidence of cortical perforation and subse-
quent soft tissue involvement, and possible history of previ-
ous recurrences of the same lesion. The crucial problem is to
determine when, and whether aggressive and radical therapy
is necessary in treatments of these lesions.
It seems that there are 4 different, but very important
and intriguing facts related to treatment of KCOT: firstly, a
high rate of recurrence, as many authors reported frequency
of recurrences up to 60%, especially within the first 5 to 7
years after initial surgery 
11–14; secondly, there are different
surgical options, and the main goal would be to eliminate the
potential for recurrence and minimize surgical morbidity;
thirdly, there is a need, very often, for early reconstruction of
bone defect and an adequate aesthetic and functional reha-
bilitation of the patient; and fourthly, there is a chance, al-
though rarely, of malignant transformation 
15. Certainly, the
first and second therapeutic problems are the most significant
because recurrences may have serious consequences 
16.
In the literature review, the mayority of studies reported
relationship between the incidences of the recurrences and
the choice of the surgical approach. A choice of applying
completely conservative method in the treatment of KCOT
may be justified if there is a risk of injury to the surrounding
anatomic structures 
17–21, especially in children, where the
use of aggressive surgical techniques can cause disturbances
in the growth and development of jaws and teeth 
18. How-
ever, completely conservative methods (marsupialisation,
decompression) have many disadvantages, primarily due to
the fact that they imply incomplete removal of the lesion.
After decompression and marsupialisation, some authors re-
ported a considerable reduction of the cystic volume and lev-
els of IL1-Į and cytokeratin-10, which are related to the cys-
tic expansion and metaplasia of the epithelial lining, meaning
conversion to a less aggressive form 
11, 
20–22. However, ma-
lignant alteration is still possible 
23, 24, and a very high rate of
recurrence still exists 
5, 21, 22, 25. Finally, after completely con-
servative approaches, early reconstruction of the jaws defect
is not possible.
On the contrary, jaw resection, as the most radical and
aggressive therapeutic option, regardless the lowest rate of re-
currence, should be used only in cases of frequent recurrences
(more than three) and in patients where KCOT is associated
with nevoid basal cell carcinoma syndrome 
5, 6, 8, 9, 14. Kolo-
kythas et al.
 5 and Tolstunov and Treasure 
9 consider jaw re-
section as the initial surgical treatment in cases of KCOT
showing more aggressive behavior (large and/or multilocular
tumor). However, jaw resection produces a significant mor-
bidity, the loss of the jaw continuity and facial disfigurement 
8.
Although this surgical method offers the possibility of imme-
diate reconstruction of the bone defect with iliac crest bone
graft and the early return to function 
26, esthetic and functional
rehabilitation of the patient might be inappropriate.
Conclusion
We operated on the presented patient successfully for a
large, multilocular KCOT by a less aggressive surgical ap-
proach (enucleation with the use of Carnoy’s solution, pe-
ripheral ostectomy and excision of the affected overlying
mucosa) without the loss of the jaw continuity. This surgical
approach provided a significant possibility for adequate and
early reconstruction of the jaw defect, resulting in better
quality of life of the presented patient.
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